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$\mathrm{Y}_{n}=S_{n}+z_{n}$ , $n=1,2,$ $\ldots$ ,
$Z=\{Z_{n};n=1,2, \ldots\}$ $0$





. $R_{J}.$. $n\text{ }x^{n}(W.\mathrm{Y}n-1),$ $W\in\{1, \ldots, 2^{nR}\}$
$g_{n}$ : $\mathrm{R}^{n}arrow\{1,2, \ldots,\overline{2}^{nR}\}$
$Pc^{()}=Pnr\{g_{n}(\mathrm{Y}n)\neq W;\mathrm{Y}n=x(nW, \mathrm{Y}n-1)+Z^{n}\}$ ,
. $W$ $\{1, 2, \ldots, 2^{nR}\}$ - $Z^{n}=(Z_{1}$ , $Z_{2}$ , ..., $Z_{n})$
. .
$\frac{1}{n}\sum_{i=1}^{n}E[s_{i}^{2}]\leq P$
. causal . $S_{i}(i=1,2, \ldots, n)$ $7_{\lrcorner}1,$ $\ldots,$ $7_{J}i-1$
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$B$ $R_{X}^{(n)}$ .
$C_{n}(P)$ $B=0$ .
Cover and Pombra [2] .
$\mathrm{p}_{\mathrm{r}\mathrm{o}_{\mathrm{P}^{\mathrm{O}\mathrm{S}}}}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$ $1$ $\epsilon>0$ $n=1,2,$ $\ldots$ $n$ $2^{n(c}\cdot\cdot,FB(P)-\epsilon)$






. $C_{n}(P)$ Gallager [5] .
$\mathrm{p}_{\mathrm{r}\mathrm{o}_{\mathrm{P}^{\dot{\mathrm{O}}\mathrm{S}}}}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}2$
$C_{n}(^{p})= \frac{1}{2n}i=1\sum^{k}\log\frac{nP+r_{1}+\cdots+r_{k}}{k,r_{i}}$ ,





([4], [7],$\cdot$ [2]). $\cdot$ $R_{x^{n}}^{()},$ $R^{()}zn,$ $\cdots$
$R_{X},$ $R_{Z},$ $\cdots$ $(n)$ .
Theorem 1
$C_{n}(P)\leq C_{n},FB(P)\leq 2C_{\text{ }}n(p)$ .
Theorem 2
$C_{n}(P) \leq C_{n,FB}(P)\leq C_{n}(P)+\frac{1}{2}$ .
2 Conjecture
Cover [3] conjecture .
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Theorem 3 (open problem)
$C_{n}(P)\leq c_{n,FB}(P)\leq C_{n}(2P)$ .
conjecture $n=2$ .
Theorem 4
$C_{2}(P)\leq C_{2,FB}(P)\leq C_{2}(2P)$ .
.
$n=2$ $c_{2,FB}(P)$ .
$R_{Z}=$ , $k,$ $\ell>0,$ $kP>m^{2}\neq 0$
$R_{X}.=,a,$ $b\geq 0$ , $ab\geq c^{2}$
$B=$
. Ihara and Yanagi [$6|$ .
Proposition 3












$= \ell a+kb+k\ell-m^{2}+\frac{2|m|}{\sqrt{kl}}\sqrt{\ell akb}$










(1) $0<P\leq(k-P)/2$ , $a=0,$ $b=2P$ ,
$(1+ \frac{|m|}{\sqrt{k\ell}})2Pk+kP-m^{2}<4Pk+k\ell-m^{2}$.
(2) $0<\dot{P}\leq(\ell-k)/2$ , $a=2P,$ $b=0$ ,
$(1+ \frac{|m|}{\sqrt{k\ell}})2p\ell+k\ell-7n^{22}<4Pp+kP-m$ .
(3) $P\geq(k-\ell)/2$ $P\geq(\ell-k)/2$ ,
$a=$ $P+ \frac{p-k^{\wedge}}{2}$ ,
$b=$ $(P+ \frac{k-l}{2})(P+\frac{k+l}{2})/k$















































$C_{2}\langle P)\leq c_{2,F}B(P)\leq c2(2p)$ .
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